Evaluation of hepatic antioxidant systems after intravenous administration of polymeric nanoparticles.
We have investigated the modifications of the levels of intracellular markers of the oxidative stress in hepatocytes, after single or repeated injections of poly(isobutyl cyanoacrylate) (PIBCA) and polystyrene (PS) nanoparticles. Nanoparticles were administered intravenously at single doses of 20 and 100 mg kg 1 for 14 days. Levels of reduced (GSH) and oxidized (GSSG) glutathione, superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase (CT) and the peroxidation of membrane lipids were measured. Single and repeated administration of PIBCA and PS nanoparticles induced a transient depletion of GSH and GSSG levels, a transient inhibition of SOD activity and a slight increase in CT activity. However, GPx activity was not modified and lipid peroxidation was not observed, suggesting that hepatocytes are not strongly affected by these modifications. Since nanoparticles do not distribute in hepatocytes, oxidative species could proceed from hepatic macrophages, activated after nanoparticle phagocytosis. It is unlikely that poly(alkyl cyanoacrylate) degradation products might be responsible for the oxidative attack because non-biodegradable PS nanoparticles induced the same effect. Uptake of polymeric nanoparticles by Kupffer cells in the liver induce modifications in hepatocyte antioxidant systems, probably due to the production of radical oxygen species. However, the depletion in glutathione was not great enough to initiate hepatocyte damage, since no changes in lipid peroxidation and reversible alterations were observed. This is an important factor to be considered in the use of polymeric nanoparticles as drug carriers.